For deuteron electromagnetic form factors,perturbative QCD(pQCD) predicts that G 
Introduction
It was found a long time ago that the traditional meson-nucleon picture can not explain the form factors of the deuteron as the momentum transfer Q 2 > 1 GeV 2 [1] . It means that the fundamental degrees of freedom of QCD, the quark and gluon degrees of freedom, must be taken into account. However, A pure perturbative QCD (PQCD) calculation [2] shows that the theoretical prediction is much smaller than the data at currently accessible energies, although it may be correct in very large Q 2 . To explain the deuteron form factors in the intermediate energy region, we have suggested a QCD-inspired model for the helicity-zero to zero matrix elements G + 00 in the light-cone frame [3] , which should be the dominant amplitude from PQCD predictions [4] . This model can explain the data of the deuteron electromagnetic structure function A(Q 2 ) and shows that G + 00 is already dominant at Q 2 of 1 GeV 2 . Furthermore, it was found that G + +0 can not be neglected in the form factor G M (Q 2 ) [5, 6] and G + +− plays an important role in G Q (Q 2 ) [6] . Neglecting them will result in contradictions with both the data and the conventional meson-nucleon picture in the low energy region.
Perturbative QCD (PQCD) predicts that G 
where η = Q 2 /4M 2 and M is the mass of the deuteron. However, the helicityflip amplitude G 
A General Consideration Based on the PQCD Predictions
For the deuteron case, the matrix element of the electromagnetic current J µ is defined as
where
and |P λ is an eigenstate of the deuteron with momentum P and helicity λ. In the standard light-cone frame (LCF), defined by Ref. [7] q + = 0, q y = 0, and q x = Q, the charge, magnetic, and quadrapole form factors can be obtained from the plus component of three helicity matrix elements:
and
In terms of G C , G M , and G Q , the Rosenbluth cross section and the tensor polarization T 20 for elastic ed scattering can be expressed as
where A(Q 2 ) and B(Q 2 ) are given by
It was shown [4] that, in LCF, the helicity-zero to zero matrix element G + 00 would be the dominant helicity amplitude at large Q 2 for elastic ed scattering from the PQCD predictions. It means the G + 00 dominance in the structure function A(Q 2 ).
It was also argued [8] that the dominance of G , we have suggested a QCD-inspired model [3] in the region of Q 2 > 1 GeV 2 based on the reduced form factor method [9] , which fit the data well.
PQCD predicts that G 
(8a)
where g +0 (η) and g +− (η) are any functions of η with η ≡ 
Substituting Eqs. (8) into Eqs.(3), one can get
Now we discuss the constriants on g +0 (η) and g +− (η) from the experimental data.
As we know, 
to keep G Q positive at any momentum transfer. In particular, as η = η 0 Eqs. (11) and (12) give the constraints on g +0 (η 0 ) and g +− (η 0 ),
Eqs. (9), (11) and (12) are three constraints on the functions g +0 (η) and g +− (η).
A Phenomenological Example
As mentioned in the section 2, g +− (η) = 0 is important to keep G Q > 0 although
is suppressed by the higher order factor Λ
).
However the G + +0 is the first order correction which makes the zero in G M at Q 
to interpolate the higher order corrections. Obviously, the exponential form (15) satisfies Eq. (9) and is consistent with the perturbative QCD prediction at the large transfer momentum region. Thus Eq.(15) is enable us to make an analytical evaluation to the deuteron form factors.
Numerical Results
We input the parameters b and c, and determine f by the zero in G M . For a certain c, the obtained G Q increases proportionally with b. We can fix b to connect our predictions with the data smoothly. To retain good convergence, we constrain
and c
being smaller than unity. On the other hand, we restrict b and c to be positive to keep the exponential damping as Q 2 goes to infinity and it is a resonable assumption, after taking into account the higher order corrections. For 
Summary
Based on perturbative QCD predictions at large momentum transfers we have tried to discuss the corrections to deuteron form factors beyond the second order in Λ QCD /M.A general consideration is given by introducing functions g +0 (η) and g +− (η) and the data at the present energy region put three constrants on the functions g +0 (η) and g +− (η). In order to explore the role of higher order contributions we suggest an exponential form for g +0 (η) and g +− (η) as an example. We conclude that
(1) the helicity-zero to zero matrix element G + 00 dominates the gross structure function A(Q 2 ) in both of the large and intermediate energy regions. A QCD-inspired model can describe this matrix element well [3] . (2 Experimental data are taken from Ref. [10] . Fig.2 . The form factor G Q . Experimental data are taken from Ref. [11] . 
